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(57) ABSTRACT

A liquid ejecting apparatus includes a liquid ejecting unit
which includes a nozzle forming surface having nozzle open-
ings for ejecting liquid formed thereon, a wiper which is
contactably disposed on the nozzle forming surface, a move-
ment unit which is able to relatively move the liquid ejecting
unit and the wiper, and a control unit which controls the
movement units such that an interference amount of the wiper
and the nozzle forming surface in a position of the wiper
which comes in contact with the liquid ejecting unit, is
smaller than an interference amount of the wiper and the
nozzle forming surface when the wiper is relatively moved
through a nozzle region which is a region including the nozzle
openings of the nozzle forming surface in a direction along
the nozzle forming surface.

9 Claims, 6 Drawing Sheets
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1

LIQUID EJECTING APPARATUS AND
WIPING METHOD

BACKGROUND

1. Technical Field

The present invention relates to, for example, aliquid eject-
ing apparatus such as an ink jet-type printer, and a wiping
method in the liquid ejecting apparatus.

2. Related Art

In general, as one type of a liquid ejecting apparatus, an ink
jet-type printer in which printing is performed by ejecting ink
(liquid) from a nozzle having an opening formed on a nozzle
forming surface of a liquid ejecting head (a liquid ejecting
unit) onto a recording medium such as paper is known. In
such a printer, in order to maintain ejection properties of the
ink from the liquid ejecting head, a head maintenance appa-
ratus is generally provided.

Such a head maintenance apparatus is provided with vari-
ous functions. For example, a function in which a nozzle
forming surface of a liquid ejecting head is capped by a
suction cap, and thickened ink is sucked from a nozzle by a
suction pump, thereby allowing the ejection properties of the
ink from the nozzle to be recovered is provided. In addition,
a function in which unnecessary ink adhered to the nozzle
forming surface of the liquid ejecting head is swept away
(wiped away) by a wiper is provided.

Among these functions, the function of sweeping away the
ink by the wiper is performed by the head maintenance appa-
ratus. Furthermore, as a printer which is provided with a head
maintenance apparatus having a function of sweeping away
ink by a wiper, a printer of the related art as disclosed in
JP-A-2007-152940 is known.

In such a printer, a head main body (a liquid ejecting head)
is supported by a holder, and a wiper is moved in a wiping
direction while coming in contact with an ink discharge sur-
face (a nozzle forming surface) of the head main body,
thereby allowing ink adhered to the ink discharge surface to
be captured and swept away by the wiper.

Meanwhile, in the printer as described above, a vertical
position of the wiper is generally set such that an interference
amount of the wiper with respect to the ink discharge surface
is an interference amount which is suitable for sweeping the
ink discharge surface. Furthermore, when the wiper is moved
in the wiping direction in order to sweep away the ink adhered
to the ink discharge surface by the wiper, first, the wiper
comes in contact with the holder for supporting the head main
body, and thus is stroked by the corner portion of the holder,
and the wiper is moved to a corner portion of the head main
body while being bent in a direction which is inverse to the
wiping direction, and then the wiper is further moved to the
ink discharge surface while being stroked by the corner por-
tion of the head main body. For this reason, the wiper is
stroked by the corner portion of the holder or the corner
portion of the head main body, so that a problem in which the
ink adhered to the wiper is adhered to a side surface of the
holder or the head main body occurs.

Furthermore, these problems are not limited to an ink jet-
type printer but are substantially common to liquid ejecting
apparatuses provided with a wiper for sweeping away liquid
adhered to a nozzle forming surface of a liquid ejecting head.

SUMMARY

An advantage of some aspects of the invention is to provide
a liquid ejecting apparatus and a wiping method by which a
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2

nozzle forming surface is effectively wiped by a wiper while
liquid adhered to the wiper is inhibited from being adhered to
a liquid ejecting unit side.

Hereinafter, means of the invention and operation effects
thereof will be described.

According to an aspect of the invention, there is provided a
liquid ejecting apparatus including: a liquid ejecting unit
which includes a nozzle forming surface having nozzle open-
ings for ejecting liquid formed thereon; a wiper which is
contactably disposed on the nozzle forming surface; a first
movement unit which is able to relatively move the liquid
ejecting unit and the wiper in a first direction along the nozzle
forming surface; a second movement unit which is able to
relatively move the liquid ejecting unit and the wiper in a
second direction intersecting with the nozzle forming sur-
face; and a control unit which controls the first movement unit
and the second movement unit, in which the control unit
controls the first movement unit such that the wiper comes in
contact with the nozzle forming surface, and the wiper is
relatively moved from one end to the other end of the nozzle
forming surface in the first direction while the wiper comes in
contact with the nozzle forming surface, and the control unit
controls the second movement unit such that a first interfer-
ence amount which is an interference amount of the wiper and
the nozzle forming surface in the second direction in a posi-
tion of the wiper which comes in contact with the liquid
ejecting unit, is smaller than a second interference amount
which is an interference amount of the wiper and the nozzle
forming surface in the second direction when the wiper is
relatively moved through a nozzle region which is a region
including the nozzle openings of the nozzle forming surface
in the first direction.

According to this aspect, the interference amount of the
wiper and the nozzle forming surface in the position (the end
portion of the nozzle forming surface) of the wiper which
comes in contact with the liquid ejecting unit is the first
interference amount which is smaller than the second inter-
ference amount, and thus the wiper is inhibited from being
stroked in the position of the wiper which comes in contact
with the liquid ejecting unit. For this reason, the liquid
adhered to the wiper is inhibited from being adhered to the
liquid ejecting unit side. On the other hand, since the inter-
ference amount of the wiper and the nozzle forming surface in
the nozzle region of the nozzle forming surface is the second
interference amount which is greater than the first interfer-
ence amount, the nozzle forming surface is effectively wiped
by the wiper. Therefore, it is possible to effectively wipe the
nozzle forming surface by the wiper while the liquid adhered
to the wiper is inhibited from being adhered to the liquid
ejecting unit side.

In the liquid ejecting apparatus described above, it is pref-
erable that the control unit control the second movement unit
such that the interference amount of the wiper and the nozzle
forming surface in the second direction is changed from the
first interference amount to the second interference amount,
between the one end and the nozzle region of the nozzle
forming surface in the first direction.

According to this aspect, in particular, it is possible to
effectively wipe the nozzle region of the nozzle forming
surface by the wiper.

Inthe liquid ejecting apparatus described above, a scraping
unit which is disposed in the other end side of the nozzle
forming surface of the liquid ejecting unit away from the
nozzle forming surface in the first direction to scrape off the
liquid adhered to the wiper by coming in contact with the
wiper is further included, the control unit controls the first
movement unit such that the wiper is relatively moved to the
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scraping unit side in the first direction after the wiper passes
through the other end of the nozzle forming surface in the first
direction, and the control unit controls the second movement
unit such that the interference amount of the wiper and the
nozzle forming surface in the second direction is changed to
a third interference amount which is greater than the second
interference amount, between the other end of the nozzle
forming surface and the scraping unit in the first direction.

According to this aspect, a contact amount of the wiper and
the scraping unit becomes larger, and thus it is possible to
effectively scrape off and collect the liquid adhered to the
wiper by the scraping unit.

In the liquid ejecting apparatus described above, it is pref-
erable that the control unit control the first movement unit
such that relative movement of the liquid ejecting unit and the
wiper in the first direction is stopped, between the one end and
the nozzle region of the nozzle forming surface in the first
direction, and then the control unit control the second move-
ment unit such that the interference amount of the wiper and
the nozzle forming surface in the second direction is changed
from the first interference amount to the second interference
amount.

According to this aspect, it is possible to change the inter-
ference amount of the wiper and the nozzle forming surface
from the first interference amount to the second interference
amount with high accuracy.

According to another aspect of the invention, there is pro-
vided a wiping method in which a liquid ejecting unit includ-
ing a nozzle forming surface having nozzle openings for
ejecting liquid formed thereon and a wiper are relatively
moved to wipe the nozzle forming surface by sliding the
wiper and the nozzle forming surface, in which a first inter-
ference amount which is an interference amount of the wiper
and the nozzle forming surface in a position of the wiper
which comes in contact with the liquid ejecting unit, is
smaller than a second interference amount which is an inter-
ference amount of the wiper and the nozzle forming surface
when the wiper and a nozzle region which is a region includ-
ing the nozzle openings of the nozzle forming surface are slid.

According to this aspect, the interference amount of the
wiper and the nozzle forming surface in the position (the end
portion of the nozzle forming surface) of the wiper which
comes in contact with the liquid ejecting unit is the first
interference amount which is smaller than the second inter-
ference amount, and thus the wiper is inhibited from being
stroked in the position of the wiper which comes in contact
with the liquid ejecting unit. For this reason, the liquid
adhered to the wiper is inhibited from being adhered to the
liquid ejecting unit side. On the other hand, since the inter-
ference amount of the wiper and the nozzle forming surface in
the nozzle region of the nozzle forming surface is the second
interference amount which is greater than the first interfer-
ence amount, the nozzle forming surface is effectively wiped
by the wiper. Therefore, it is possible to effectively wipe the
nozzle forming surface by the wiper while the liquid adhered
to the wiper is inhibited from being adhered to the liquid
ejecting unit side.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described with reference to the
accompanying drawings, wherein like numbers reference like
elements.

FIG. 1 is a perspective view of an ink jet-type printer of an
embodiment.

FIG. 2 is a schematic sectional view of a maintenance
mechanism of the printer.
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FIG. 3 is an enlarged perspective view of a main part of a
liquid ejecting unit of the printer.

FIG. 4 is a block diagram illustrating an electrical configu-
ration of the printer.

FIG. 5 is a schematic view illustrating a state in which a
wiper comes in contact with a left side surface of a liquid
ejecting head of the printer through a cover head.

FIG. 6 is a schematic view illustrating a state in which the
wiper comes in contact with a left end of a nozzle forming
surface of the liquid ejecting head through the cover head in
a first interference amount.

FIG. 7 is a schematic view illustrating a state in which the
wiper comes in contact with the left end of the nozzle forming
surface of the liquid ejecting head through the cover head in
a second interference amount.

FIG. 8 is a schematic view illustrating a state in which the
liquid ejecting unit is moved such that the wiper is moved
from the left end of the nozzle forming surface to a right end
while coming in contact with the nozzle forming surface of
the liquid ejecting head through the cover head in the second
interference amount.

FIG. 9 is a schematic view illustrating a state in which the
wiper is lifted between the liquid ejecting head and a scraping
unit.

FIG. 10 is a schematic view illustrating a state in which ink
adhered to the wiper is scraped off by the scraping unit.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Hereinafter, an embodiment in which a liquid ejecting
apparatus is specified as an ink jet-type printer will be
described with reference to the drawings.

As illustrated in FIG. 1, an ink jet-type printer 11 as an
example of a liquid ejecting apparatus includes a substan-
tially box-shaped main body case 12 which is in the shape of
a substantially rectangular box. In a lower portion inside the
main body case 12, a pedestal 13 extends along a horizontal
direction which is a longitudinal direction of the pedestal 13.
On the pedestal 13, paper P is transported by a paper feed
mechanism (not illustrated) from a backward side, on the
basis of driving of a paper feed motor 14 provided in a lower
portion of a back surface of the main body case 12.

In an upper portion of the pedestal 13 inside the main body
case 12, a guide shaft 15 extends along the horizontal direc-
tion which is the longitudinal direction of the pedestal 13. The
guide shaft 15 supports a carriage 16 such that the carriage 16
is able to be reciprocated along the guide shaft 15. In positions
corresponding to both end portions of the guide shaft 15 of an
inner surface of a back wall of the main body case 12, a drive
pulley 174 and a driven pulley 175 are rotatably supported.

The drive pulley 17a is connected to an output shaft of a
carriage motor 18 as an example of a first movement unit
which is driving source when the carriage 16 is reciprocated
in the horizontal direction as an example of a first direction.
An endless timing belt 17, of which a portion is connected to
the carriage 16 is wound between a pair of pulleys 174 and
17b.

Therefore, by driving the carriage motor 18, the carriage 16
is moved in the horizontal direction by the endless timing belt
17 while being guided by the guide shaft 15. Furthermore, the
carriage 16 is provided with a linear encoder 29 (refer to FIG.
4) for detecting a position of the carriage 16.

As illustrated in FIG. 2 and FIG. 3, on a lower end portion
of'the carriage 16, a liquid ejecting head 19 is supported by a
head lifting mechanism 20 (refer to FIG. 4) as an example of
a second movement unit such that the liquid ejecting head 19
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is able to be lifted. On a rectangular-shaped lower surface of
the liquid ejecting head 19, a nozzle forming surface 22 on
which openings of a plurality of nozzles 21 are formed is
provided.

In a middle portion of the nozzle forming surface 22, a
plurality of nozzle rows (in this embodiment, 4 rows) config-
ured by the plurality of nozzles 21 which are parallel in a
front/rear direction are arranged at an equal interval in the
horizontal direction. These 4 nozzle rows are a nozzle row
23 A, a nozzle row 23B, a nozzle row 23C, and a nozzle row
23D in sequence from left to right.

In addition, a rectangular plate-shaped cover head 24 for
covering the entire nozzle forming surface 22 is attached to
the liquid ejecting head 19. Both left and right end portions of
the cover head 24 are bent and come in contact with both left
and right side surfaces of the liquid ejecting head 19, respec-
tively.

In positions corresponding to the respective nozzle rows
23 A to 23D of the cover head 24, cover opening portions 25
for causing each of the nozzle rows 23A to 23D to be exposed
are formed, respectively. Furthermore, a region including the
opening of each of the nozzles 21 of the nozzle forming
surface 22, that is, a region from the nozzle row 23A to the
nozzle row 23D of the nozzle forming surface 22 is a nozzle
region NR.

As illustrated in FIG. 1 and FIG. 2, a plurality of ink
cartridges 26 (in this embodiment, 4 ink cartridges) for sup-
plying ink as liquid to the liquid ejecting head 19 is attach-
ably/detachably provided on the carriage 16, respectively. Ink
having different colors from each other is contained in each of
the ink cartridges 26, and supplied to the liquid ejecting head
19 from the ink cartridges 26 by driving a piezoelectric ele-
ment 27 (refer to FIG. 4) provided in the liquid ejecting head
19, respectively.

Furthermore, the ink supplied to the liquid ejecting head 19
is ejected from the plurality of nozzles 21 (refer to FIG. 2)
formed on the nozzle forming surface 22 (refer to FIG. 2) of
the liquid ejecting head 19 onto the paper P which is trans-
ported onto the pedestal 13, thereby allowing the paper P to be
printed upon. Furthermore, in this embodiment, the carriage
16 and the liquid ejecting head 19 constitute a liquid ejecting
unit 28.

In addition, in a home position region (a non-printing
region) which does not correspond to the paper P positioned
in the left end portion inside the main body case 12, a main-
tenance mechanism 50 which performs maintenance such as
cleaning or wiping of the liquid ejecting head 19 when print-
ing is not performed is provided.

Next, the maintenance mechanism 50 will be described.

As illustrated in FIG. 2, the maintenance mechanism 50 is
provided with a square bottomed box-shaped cap 30 which is
able to contain the ink ejected from the liquid ejecting head
19, and a cap lifting mechanism 32 (refer to FIG. 4) for lifting
the cap 30. The cap 30 is provided with a seal member 40
consisting of a square frame-shaped elastomer in order to
cover an inner side surface and an upper end portion of the cap
30.

Furthermore, while the carriage 16 is moved to the home
position region, the cap 30 is lifted by the cap lifting mecha-
nism 32 (refer to FIG. 4), and thus comes in contact with the
cover head 24 attached to the liquid ejecting head 19 such that
the cap 30 covers the respective nozzles 21. That is, the cap 30
comes in contact with the nozzle forming surface 22 through
the cover head 24 such that the cap 30 covers the respective
nozzles 21.

In addition, the maintenance mechanism 50 includes a
substantially rectangular plate-shaped wiper 33 which is dis-
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6

posed on a left side of the cap 30, and able to wipe (sweep) the
nozzle forming surface 22 of the liquid ejecting head 19, and
a wiper lifting mechanism 34 (refer to FIG. 4) as an example
of the second movement unit for lifting the wiper 33. The
wiper 33 consists of a flexible material such as a gum, or an
elastomer.

Furthermore, while the liquid ejecting head 19 is lowered
by the head lifting mechanism 20 (refer to FIG. 4) to a posi-
tion of the nozzle forming surface 22 which is able to interfere
with the wiper 33, the carriage 16 is moved toward the left
side which is a printing region side for performing the print-
ing from a right side which is the home position region side,
thereby allowing the nozzle forming surface 22 to be wiped
by the wiper 33.

In a right-hand position of a bottom wall of the cap 30, a
first protrusion 35 protrudes downwardly. In the first protru-
sion 35, a discharge passage 35a for discharging the ink from
the cap 30 is formed such that the discharge passage 35a
penetrates in a vertical direction. There is a discharge tube 36
formed by a flexible material, of which an upstream side that
is a base end side of the discharge tube 36 is connected to the
first protrusion 35, and of which a downstream side that is a
tip end side of the discharge tube 36 is inserted into a cuboid-
shaped waste ink tank 37.

In a middle portion of the discharge tube 36 between the
cap 30 and the waste ink tank 37, a tube pump 38 for per-
forming suction with respect to an inside of the cap 30 from
the cap 30 side to the waste ink tank 37 side is provided.

Furthermore, while the cap 30 comes in contact with the
nozzle forming surface 22 of the liquid ejecting head 19
through the cover head 24 in order to cover the respective
nozzles 21, the tube pump 38 is driven. Then, thickened ink
from each of the nozzles 21 is sucked along with air bubbles
or the like, and discharged into the waste ink tank 37 through
the inside of the cap 30, the discharge passage 35a, and an
inside of the discharge tube 36, that is, a so-called cleaning is
performed. Furthermore, a waste ink absorber 39 which
absorbs and stores the discharged ink in the waste ink tank 37
is contained in the waste ink tank 37.

In addition, in a left-hand position of the bottom wall of the
cap 30, a second protrusion 41 protrudes downwardly. In the
second protrusion 41, an atmospheric relief passage 41a for
relieving a pressure inside the cap 30 to that of the atmosphere
is formed such that the atmospheric relief passage 41a pen-
etrates in the vertical direction. In a lower end that is a tip end
of'the second protrusion 41, an atmospheric relief valve 42 is
provided. Furthermore, when the atmospheric relief valve 42
opens, the inside of the atmospheric relief passage 41a is
made to communicate with the atmosphere, and when the
atmospheric relief valve 42 is closed, the inside of the atmo-
spheric relief passage 41a is blocked from the atmosphere.

At a position corresponding to the second protrusion 41 on
an inner bottom surface 30a of the cap 30, a cylinder-shaped
atmospheric relief tube 43, of which an inner portion com-
municates with the atmospheric relief passage 41aq is erectly
provided. An upper end of the atmospheric relief tube 43
opens in the cap 30. Inside the cap 30, a rectangular plate-
shaped porous liquid absorber 44 which is able to absorb the
ink is contained.

Inside the cap 30, a stainless-steel regulation member 45 is
disposed on an upper surface of the liquid absorber 44 which
is a surface facing the nozzle forming surface 22. The regu-
lation member 45 regulates contact of the liquid absorber 44
with respect to the nozzle forming surface 22 of the liquid
ejecting head 19 and the cover head 24 by swelling the liquid
absorber 44 to be deformed or floating the liquid absorber 44.
Furthermore, the height of the upper surface of the regulation



US 9,162,464 B2

7

member 45 is lower than the height of the upper end surface
of the seal member 40 of the cap 30.

As illustrated in FIG. 2 and FIG. 3, in the home position
region side which is the right side of the liquid ejecting head
19 on the lower surface of the carriage 16, a scraping unit 46
for scraping off the ink which is adhered to the wiper 33 when
the nozzle forming surface 22 is wiped by the wiper 33, by
coming in contact with the wiper 33 is provided. That is, the
scraping unit 46 is disposed at the right end side of the nozzle
forming surface 22 away from the nozzle forming surface 22
in the horizontal direction.

The scraping unit 46 includes a flat rectangular-shaped
lower surface 46a, and a rectangular-shaped scraping surface
465 which is a left side surface facing the right side surface of
the liquid ejecting head 19. Therefore, in a boundary of the
lower surface 46a and the scraping surface 465 of the scraping
unit 46, a corner portion 46¢ is formed such that the corner
portion 46¢ extends in the front/rear direction which is a
direction orthogonal to a movement direction of the carriage
16. Furthermore, the lower surface 464 of the scraping unit 46
is positioned at a slightly higher position than the nozzle
forming surface 22.

Next, an electrical configuration of the ink jet-type printer
11 will be described.

As illustrated in FIG. 4, the ink jet-type printer 11 (refer to
FIG. 1) is provided with a control unit 47 for collectively
controlling the ink jet-type printer 11. An input side interface
(notillustrated) of the control unit 47 is electrically connected
to the linear encoder 29. Furthermore, the control unit 47
grasps the position of the carriage 16 on the basis of an
electrical signal output from the linear encoder 29.

On the other hand, an output side interface (not illustrated)
of the control unit 47 is electrically connected to the paper
feed motor 14, the carriage motor 18, the head lifting mecha-
nism 20, the wiper lifting mechanism 34, the tube pump 38,
the atmospheric relief valve 42, the cap lifting mechanism 32,
and the piezoelectric element 27, respectively. Furthermore,
the control unit 47 controls the driving of the paper feed motor
14, the carriage motor 18, the head lifting mechanism 20, the
wiper lifting mechanism 34, the tube pump 38, the atmo-
spheric relief valve 42, the cap lifting mechanism 32, and the
piezoelectric element 27, respectively.

Next, an operation of the maintenance mechanism 50 will
be described.

Meanwhile, as illustrated in FIG. 2, when the cleaning is
performed with respect to the liquid ejecting head 19, first, the
cap 30 is lifted while the carriage 16 is moved to the home
position region, and thus comes in contact with the nozzle
forming surface 22 of the liquid ejecting head 19 through the
cover head 24 in order to cover the respective nozzles 21.

Subsequently, when the tube pump 38 is driven, the inside
of the cap 30 is sucked, and thus comes to have a negative
pressure. According to this negative pressure, the thickened
ink in each of the nozzles 21 is discharged along with air
bubbles into the waste ink tank 37 through the inside of the
cap 30, the discharge passage 35a, and the inside of the
discharge tube 36, and the cleaning is ended. At this time, the
ink is adhered to the nozzle forming surface 22 and the cover
head 24.

Then, after the cleaning is ended, that is, after suction of the
ink from each of the nozzles 21 of the liquid ejecting head 19
is ended, the tube pump 38 is driven while the atmospheric
relief valve 42 opens, so that air suction which discharges
residual ink inside the cap 30 is performed. Accordingly, the
ink absorbed and stored in the liquid absorber 44 is dis-
charged from the discharge passage 354 along with the air
which has flowed from the atmospheric relief passage 41a
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into the cap 30. After the air suction is ended, the cap 30 is
lowered, and thus is separated from the nozzle forming sur-
face 22 of the liquid ejecting head 19.

Subsequently, the wiping which sweeps away the ink
adhered to the nozzle forming surface 22 and the cover head
24 by the wiper 33 is performed. When this wiping is per-
formed, first, the liquid ejecting head 19 is moved in the
vertical direction as an example of the second direction which
is a direction intersecting with the nozzle forming surface 22,
thereby allowing the height of the liquid ejecting head 19 to
be adjusted such that the interference amount of the nozzle
forming surface 22 and the wiper 33 in the vertical direction
is a first interference amount. At this time, the wiper 33 is
stopped.

Here, when the nozzle forming surface 22 and the wiper 33
do not come in contact with each other through the cover head
24 in the vertical direction, the interference amount of the
nozzle forming surface 22 and the wiper 33 in the vertical
direction (the second direction) indicates an overlapping
amount of the liquid ejecting head 19 and the wiper 33 in the
horizontal direction (the first direction) which is a direction
along the nozzle forming surface 22. In addition, when the
nozzle forming surface 22 and the wiper 33 come in contact
with each other through the cover head 24 in the vertical
direction, the interference amount of the nozzle forming sur-
face 22 and the wiper 33 in the vertical direction indicates a
bending amount of the wiper 33.

Subsequently, the carriage 16 is moved to the left side
which is the printing region side for performing the printing
from the right side which is the home position region side
while the wiper 33 is stopped. Then, as illustrated in FIG. 5,
the upper end portion of the wiper 33 comes in contact with
the left side surface of the liquid ejecting head 19 through the
cover head 24. At this time, the interference amount of the
nozzle forming surface 22 and the wiper 33 in the vertical
direction in the position of the wiper 33 which comes in
contact with the left side surface of the liquid ejecting head 19
through the cover head 24 is the first interference amount.

Subsequently, when the carriage 16 is moved to the left side
while the wiper 33 is stopped, as illustrated in FIG. 6, the
wiper 33 comes in contact with the nozzle forming surface 22
between the left end (one end) and the nozzle region NR
thereof through the cover head 24 while being bent in order to
be slightly curved to the left side. Subsequently, after the
carriage 16 is stopped, the liquid ejecting head 19 is lowered
such that the interference amount of the nozzle forming sur-
face 22 and the wiper 33 in the vertical direction is a second
interference amount which is greater than the first interfer-
ence amount.

Then, as illustrated in FIG. 7, the bending amount of the
wiper 33 increases. Subsequently, when the carriage 16 is
moved to the left side while the wiper 33 is stopped, as
illustrated in FIG. 8, the wiper 33 is relatively moved to the
right end (the other end) from the left end (the one end) of the
nozzle forming surface 22 along the horizontal direction.

Accordingly, the cover head 24 and the nozzle region NR
of'the nozzle forming surface 22 is wiped by the wiper 33. At
this time, the ink adhered to the cover head 24 and the nozzle
forming surface 22 is captured by the wiper 33, and an ink
meniscus of each of the nozzles 21 is aligned by the wiper 33.

Subsequently, when the carriage 16 is moved to the left side
while the wiper 33 is stopped, as illustrated in FIG. 9, the
wiper 33 passes through the right end (the other end) of the
nozzle forming surface 22. Furthermore, when the wiper 33 is
relatively moved to a position (a position illustrated by a
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two-dot chain line of FIG. 9) between the right end (the other
end) of the nozzle forming surface 22 and the scraping unit
46, the carriage 16 is stopped.

Subsequently, the wiper 33 is lifted such that the interfer-
ence amount of the nozzle forming surface 22 and the wiper
33 in the vertical direction is a third interference amount
which is greater than the second interference amount. Subse-
quently, when the carriage 16 is moved to the left side while
the wiper 33 is stopped, as illustrated in FIG. 9, the wiper 33
is relatively moved to a position (a position illustrated by a
solid line of FIG. 9) where the upper end portion of the wiper
33 comes in contact with the scraping surface 465 of the
scraping unit 46.

Subsequently, when the carriage 16 is moved to the left side
while the wiper 33 is stopped, as illustrated in FIG. 10, the
wiper 33 is relatively moved to the lower surface 464 of the
scraping unit 46 while being bent in order for the upper end
portion of the wiper 33 to be slightly curved to the left side. At
this time, since the upper end portion of the wiper 33 is
stroked by the corner portion 46¢ of the scraping unit 46, the
ink captured in the upper end portion of the wiper 33 is rubbed
by the scraping surface 465. That is, the ink captured in the
wiper 33 is scraped by the scraping unit 46, and removed from
the wiper 33. After that, the carriage 16 is moved to the
printing region, and the printing is started.

Thus, when the wiping is performed with respect to the
nozzle forming surface 22 by the wiper 33, the interference
amount of the nozzle forming surface 22 and the wiper 33 in
the vertical direction of a case where the upper end portion of
the wiper 33 comes in contact with the left side surface of the
liquid ejecting head 19 through the cover head 24 is smaller
than the interference amount of a case where the nozzle
region NR is wiped by the wiper 33. That is, the first inter-
ference amount is smaller than the second interference
amount. For this reason, it is possible to effectively wipe the
nozzle region NR of the nozzle forming surface 22 by the
wiper 33, while the ink adhered to the wiper 33 is inhibited
from being adhered to the side portion of the cover head 24 or
the liquid ejecting head 19.

In addition, when the ink captured in the wiper 33 is
scraped off by the scraping unit 46, the third interference
amount which is an interference amount of the nozzle form-
ing surface 22 and the wiper 33 in the vertical direction is
greater than the second interference amount which is an inter-
ference amount of the nozzle forming surface 22 and the
wiper 33 in the vertical direction when the nozzle region NR
is wiped by the wiper 33. For this reason, it is possible to
effectively scrape off and collect the ink captured in the wiper
33 by the scraping unit 46.

As described above, according to the embodiment
described above, it is possible to obtain the following effects.

(1) Since the interference amount of the wiper 33 and the
nozzle forming surface 22 in the position of the wiper 33
which comes in contact with the left side surface of the liquid
ejecting head 19 through the cover head 24 is the first inter-
ference amount which is smaller than the second interference
amount, it is possible to inhibit the wiper 33 from being
stroked by the cover head 24 in the position of the wiper 33
which comes in contact with the liquid ejecting head 19
through the cover head 24. For this reason, the ink adhered to
the wiper 33 is able to be inhibited from being adhered to the
side portion of the cover head 24 or the liquid ejecting head
19. On the other hand, since the interference amount of the
wiper 33 and the nozzle forming surface 22 in the nozzle
region NR of the nozzle forming surface 22 is the second
interference amount which is greater than the first interfer-
ence amount, it is possible to effectively wipe the nozzle
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forming surface 22 by the wiper 33. Therefore, it is possible
to effectively wipe the nozzle forming surface 22 by the wiper
33, while the ink adhered to the wiper 33 is inhibited from
being adhered to the side portion of the cover head 24 or the
liquid ejecting head 19.

(2) The interference amount of the wiper 33 and the nozzle
forming surface 22 in the vertical direction is changed from
the first interference amount to the second interference
amount which is greater than the first interference amount,
between the left end and the nozzle region NR of the nozzle
forming surface 22 in the horizontal direction. For this reason,
in particular, it is possible to effectively wipe the nozzle
region NR of the nozzle forming surface 22 by the wiper 33.

(3) The interference amount of the wiper 33 and the nozzle
forming surface 22 in the vertical direction is changed to the
third interference amount which is greater than the second
interference amount, between the right end of the nozzle
forming surface 22 and the scraping unit 46 in the horizontal
direction. For this reason, since a contact amount of the wiper
33 and the scraping unit 46 becomes larger, it is possible to
effectively scrape oft and collect the ink adhered to the wiper
33 by the scraping unit 46.

(4) The operation for changing the interference amount of
the wiper 33 and the nozzle forming surface 22 in the vertical
direction from the first interference amount to the second
interference amount which is greater than the first interfer-
ence amount, between the left end and the nozzle region NR
of'the nozzle forming surface 22 in the horizontal direction, is
performed while the carriage 16 is stopped. For this reason, it
is possible to change the interference amount of the wiper 33
and the nozzle forming surface 22 from the first interference
amount to the second interference amount with high accu-
racy.

MODIFICATION EXAMPLE

Furthermore, the embodiment described above may be

modified as following.

The operation for changing the interference amount of the
wiper 33 and the nozzle forming surface 22 in the ver-
tical direction from the first interference amount to the
second interference amount which is greater than the
first interference amount, between the left end and the
nozzle region NR of the nozzle forming surface 22 in the
horizontal direction, may be performed while the car-
riage 16 is moved.

The interference amount of the wiper 33 and the nozzle
forming surface 22 in the vertical direction may not be
changed to the third interference amount which is
greater than the second interference amount, between
the right end of the nozzle forming surface 22 and the
scraping unit 46 in the horizontal direction.

The operation for changing the interference amount of the
wiper 33 and the nozzle forming surface 22 in the ver-
tical direction to the third interference amount which is
greater than the second interference amount, between
the right end of the nozzle forming surface 22 and the
scraping unit 46 in the horizontal direction, may be
performed while the carriage 16 is moved.

The position for changing the interference amount of the
wiper 33 and the nozzle forming surface 22 in the ver-
tical direction from the first interference amount to the
second interference amount which is greater than the
first interference amount, is not necessarily between the
left end and the nozzle region NR of the nozzle forming
surface 22 in the horizontal direction. For example, the
interference amount of the wiper 33 and the nozzle
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forming surface 22 in the vertical direction may be
changed from the first interference amount to the second
interference amount in the nozzle region NR.

When the nozzle forming surface 22 is wiped by the wiper
33, the wiper 33 may be moved from the left side to the
right side while the liquid ejecting unit 28 is stopped, and
the wiper 33 may be moved from the left side to the right
side while the liquid ejecting unit 28 is moved from the
right side to the left side.

When the interference amount of the wiper 33 and the
nozzle forming surface 22 is changed, the wiper 33 may
be lifted while the liquid ejecting head 19 is stopped, and
the wiper 33 may be lifted while the liquid ejecting head
19 is lifted.

The cover head 24 may be omitted.

The liquid ejecting head 19 may be a so-called stationary
line head-type liquid ejecting head, instead of the recip-
rocating liquid ejecting head which is reciprocated by
the carriage 16.

A supply source of the ink which is the liquid ejected from
the liquid ejecting head 19 is not limited to the ink
cartridge 26 provided in the carriage 16, it may be an ink
container provided in the main body case 12 which is
outside the carriage 16, or an ink container provided
outside the main body case 12.

In the embodiment described above, the liquid ejecting
apparatus may be a liquid ejecting apparatus for ejecting
or discharging liquid other than the ink. Furthermore,
examples of a state of the liquid discharged from the
liquid ejecting apparatus in the form of a droplet of a
minute amount may include being granular, being tear-
shaped, and being knotted thread-shaped. In addition,
the liquid described herein may be a material which is
able to be ejected from the liquid ejecting apparatus. For
example, it may be in a state where a substance is in a
liquid phase, and may include fluids such as a liquid with
a high or low viscosity, a sol, gel water, other inorganic
solvents, organic solvents, a solution, a liquid resin, and
a liquid metal (metallic melt). In addition, a state of the
substance is not limited to liquid, and it may include a
state where particles of a solid functional material such
as a pigment or a metallic particle are dissolved in,
dispersed in, or mixed into a solvent. A representative
example of the liquid includes the ink described in the
embodiment described above, a liquid crystal, or the
like. Here, the ink includes various liquid compositions
such as general water-based ink and oil-based ink, gel
ink, and hot-melt ink. Specific examples of the liquid
ejecting apparatus include a liquid ejecting apparatus for
ejecting liquid in a state where a material such as an
electrode material or a color material which is used in
manufacturing, for example a liquid crystal display, an
electroluminescence (EL) display, a surface-emitting
display, or a color filter is dispersed or dissolved therein.
In addition, it may be a liquid ejecting apparatus for
ejecting a bioorganic substance used in manufacturing a
biochip, a liquid ejecting apparatus used as a precision
pipette for ejecting liquid sample, a textile printer, a
micro dispenser, or the like. Further, it may be a liquid
ejecting apparatus for ejecting lubricant oil to a preci-
sion machine such as a watch or a camera with a pin-
point, and a liquid ejecting apparatus for ejecting a trans-
parent resin solution such as an ultraviolet cured resin
for forming a micro half-sphere lens (an optical lens) or
the like used in an optical communication element or the
like onto a substrate. In addition, it may be a liquid

12

ejecting apparatus for ejecting etching liquid such as an
acid or an alkali for etching a substrate or the like.
The entire disclosure of Japanese Patent Application No.
2013-158649, filed Jul. 31, 2013 is expressly incorporated by
5 reference herein.

What is claimed is:

1. A liquid ejecting apparatus comprising:

a liquid ejecting unit which includes a nozzle forming
surface having nozzle openings for ejecting liquid
formed thereon;

a wiper which is contactably disposed on the nozzle form-
ing surface;

a first movement unit which is able to relatively move the
liquid ejecting unit and the wiper in a first direction
along the nozzle forming surface;

a second movement unit which is able to relatively move
the liquid ejecting unit and the wiper in a second direc-
tion intersecting with the nozzle forming surface; and

a control unit which controls the first movement unit and
the second movement unit,

wherein the control unit controls the first movement unit
such that the wiper comes in contact with the nozzle
forming surface after coming into contact with a side of
the liquid ejecting unit, and the wiper is relatively moved
from one end to the other end of the nozzle forming
surface in the first direction while the wiper comes in
contact with the nozzle forming surface, and

the control unit controls the second movement unit such
that a first interference amount which is an interference
amount of the wiper and the nozzle forming surface in
the second direction in a position of the wiper which
comes in contact with the side of the liquid ejecting unit,
is smaller than a second interference amount which is an
interference amount of the wiper and the nozzle forming
surface in the second direction when the wiper is rela-
tively moved through a nozzle region which is a region
including the nozzle openings of the nozzle forming
surface in the first direction.

2. The liquid ejecting apparatus according to claim 1,

wherein the control unit controls the second movement unit
such that the interference amount of the wiper and the
nozzle forming surface in the second direction is
changed from the first interference amount to the second
interference amount, between the one end and the nozzle
region of the nozzle forming surface in the first direc-
tion.

3. The liquid ejecting apparatus according to claim 1, fur-

50 ther comprising:

a scraping unit which is disposed in the other end side of the
nozzle forming surface of the liquid ejecting unit away
from the nozzle forming surface in the first direction to
scrape off the liquid adhered to the wiper by coming in
contact with the wiper,

wherein the control unit controls the first movement unit
such that the wiper is relatively moved to the scraping
unit side in the first direction after the wiper passes
through the other end of the nozzle forming surface in
the first direction, and

the control unit controls the second movement unit such
that the interference amount of the wiper and the nozzle
forming surface in the second direction is changed to a
third interference amount which is greater than the sec-
ond interference amount, between the other end of the
nozzle forming surface and the scraping unit in the first
direction.
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4. The liquid ejecting apparatus according to claim 1,

wherein the control unit controls the first movement unit

such that relative movement of the liquid ejecting unit
and the wiper in the first direction is stopped, between
the one end and the nozzle region of the nozzle forming
surface in the first direction, and then

the control unit controls the second movement unit such

that the interference amount of the wiper and the nozzle
forming surface in the second direction is changed from
the first interference amount to the second interference
amount.

5. A wiping method in which a liquid ejecting unit includ-
ing a nozzle forming surface having nozzle openings for
ejecting liquid formed thereon and a wiper are relatively
moved to wipe the nozzle forming surface by sliding the
wiper and the nozzle forming surface,

wherein a first interference amount which is an interfer-

ence amount of the wiper and the nozzle forming surface
in a position of the wiper which comes in contact with a
side of the liquid ejecting unit before coming in contact
with the nozzle forming surface, is smaller than a second
interference amount which is an interference amount of
the wiper and the nozzle forming surface when the wiper
and a nozzle region which is a region including the
nozzle openings of the nozzle forming surface are slid.
6. The wiping method according to claim 5,
wherein the first interference amount is changed to the
second interference amount, between one end and the
nozzle region of the nozzle forming surface in a direc-
tion along the nozzle forming surface.
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7. The wiping method according to claim 5,

wherein a scraping unit is disposed in the other end side of
the nozzle forming surface of the liquid ejecting unit
away from the nozzle forming surface in a direction
along the nozzle forming surface to scrape off the liquid
adhered to the wiper by coming in contact with the
wiper,

the wiper is relatively moved to the scraping unit side in the
direction along the nozzle forming surface after the
wiper passes through the other end ofthe nozzle forming
surface in the direction along the nozzle forming sur-
face, and

the interference amount of the wiper and the nozzle form-
ing surface is changed to a third interference amount
which is greater than the second interference amount,
between the other end of the nozzle forming surface and
the scraping unit in the direction along the nozzle form-
ing surface.

8. The wiping method according to claim 5,

wherein relative movement of the liquid ejecting unit and
the wiper is stopped, between the one end and the nozzle
region of the nozzle forming surface in the direction
along the nozzle forming surface, and then

the first interference amount is changed to the second inter-
ference amount.

9. The liquid ejecting apparatus according to claim 1,

wherein the movement of the liquid ejecting unit in the sec-
ond direction causes the first and second interference
amounts.



